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Abstract
Background: The objective of this study was to describe levels of pregnancy and contraceptive usage among a
cohort of street-based female sex workers (FSWs) in Vancouver.
Methods: The study sample was obtained from a community-based prospective cohort study (2006-2008) of 211
women in street-based sex work who use drugs, 176 of whom had reported at least one prior pregnancy.
Descriptive statistics were used to estimate lifetime pregnancy prevalence, pregnancy outcomes (miscarriage,
abortion, adoption, child apprehension, child custody), and contraceptive usage. In secondary analyses, associations
between contraceptive usage, individual and interpersonal risk factors and high number of lifetime pregnancies
(defined as greater than the sample mean of 4) were examined.
Results: Among our sample, 84% reported a prior pregnancy, with a mean of 4 lifetime pregnancies (median = 3;
IQR: 2-5). The median age of women reporting 5+ pregnancies was 38 years old [interquartile range (IQR): 25.0-
39.0] compared to 34 years [IQR: 25.0-39.0] among women reporting 4 or fewer prior pregnancies. 45% were
Caucasian and 47% were of Aboriginal ancestry. We observed high rates of previous abortion (median = 1;IQR:1-3),
apprehension (median = 2; IQR:1-4) and adoption (median = 1; IQR:1-2) among FSWs who reported prior
pregnancy. The use of hormonal and insertive contraceptives was limited. In bivariate analysis, tubal ligation (OR =
2.49; [95%CI = 1.14-5.45]), and permanent contraceptives (e.g., tubal ligation and hysterectomy) (OR = 2.76; [95%CI
= 1.36-5.59]) were both significantly associated with having five or more pregnancies.
Conclusion: These findings demonstrate high levels of unwanted pregnancy in the context of low utilization of
effective contraceptives and suggest a need to improve the accessibility and utilization of reproductive health
services, including family planning, which are appropriately targeted and tailored for FSWs in Vancouver.
Background
To date, research on the sexual and reproductive health
of female sex workers (FSWs) has primarily focused on
vulnerability to sexually transmitted infections (STIs),
particularly HIV infection [1]. However, FSWs also may
be at high risk of pregnancy, as most are of reproductive
age and many experience frequent vaginal intercourse
without adequate access to contraceptives [2,3]. However,
the broader reproductive health and pregnancy patterns
of FSWs, particularly those who use drugs, have been lar-
gely neglected in research and public health interventions
globally. Understanding the availability and use of contra-
ceptives as well as pregnancy patterns among FSWs who
use drugs is essential to develop more comprehensive,
women-centred reproductive health services that pro-
mote positive maternal and child health and reduce
adverse outcomes such as maternal mortality, unsafe
abortions, the vertical transmission of HIV/AIDS, and
poor birth outcomes for children of FSWs.
Access to reproductive health services, including con-
traceptives, prenatal care and mothering services [4], are
a basic human right [5,6], and are particularly important
for marginalized, drug-using women who may experience
higher rates of maternal morbidity, mortality and nega-
tive obstetric, fetal and child outcomes as a result of drug
use during pregnancy [7-10]. While research about access
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to reproductive health services among drug-using FSWs
is scarce, a number of studies report that substance-using
mothers experience limited or no access to prenatal care
because of the stigma attached to maternal substance use
during pregnancy [11-13]. Current child-centred policies
in Canada have also been found to pose significant bar-
riers to accessing appropriate reproductive health and
treatment programs among women who use substances
during pregnancy; many women avoid these services for
fear of losing custody of their children [14]. The lack of
recognition of the reproductive health needs and rights
of women who use drugs limits their access to appropri-
ate and non-judgmental reproductive health care services
[15,16]. In addition to barriers posed by their drug use,
FSWs’ involvement in sex work may further limit their
access to reproductive health services. Police surveillance
and crackdowns have been found to displace street-based
FSWs to peripheral areas, away from health care services
[17,18]. Elsewhere, a lack of targeted services, expensive
travel costs, health care service hours and sex work
stigma have been identified as barriers to health and
social services among FSWs [19], and could potentially
restrict access to reproductive health services and impact
levels of pregnancy and contraceptive usage among
women in our sample.
Most previous studies on reproductive health practices
and outcomes of FSWs have been among FSWs living in
developing countries. Our literature search yielded no stu-
dies that explicitly focused on the reproductive health
needs of street-based FSWs who use drugs in industria-
lized countries. Thus, we undertook a study of street-
based FSWs living in Vancouver, Canada, to: (1) describe
levels of contraceptive usage, prior pregnancy and preg-
nancy outcomes (including abortion, adoption, child
apprehensions, miscarriage, child custody arrangements);
(2) examine the correlates of having a high number of
prior pregnancies (defined as having greater than the
mean number of pregnancies (5+)).
Methods
Data were obtained from a community-based prospective
cohort of the BC Centre for Excellence in HIV/AIDS, in
partnership with a local sex work agency, Women’s Infor-
mation Safe Haven (WISH) Drop-in Centre Society. The
study approach has been described in detail previously
[20]. Briefly, between 2006 and 2008, 252 street-based
female sex workers were recruited using targeted outreach
at solicitation spaces, based on mapping and time-location
sampling. While this was not a random sample, time-loca-
tion sampling has been increasingly used as a method for
recruiting hard-to-reach populations at times and spaces
where they congregate. The study’s eligibility criteria
included: self- identifying as a woman (including transgen-
der), aged 14 years or older, actively engaged in street-
level sex work and having used illicit drugs within the past
month (excluding marijuana). Participants who consented
and were enrolled in the study completed a baseline and
6-monthly follow-up interview-administered question-
naires by trained peer researchers (current or former
street-based sex workers). Additionally, nurse-adminis-
tered pre-test counseling and HIV screening using Biolyti-
cal Laboratories INSTI™ Rapid HIV Antibody Test
(specificity 99.3%, sensitivity 99.6%) were conducted. At
baseline, a detailed semi-structured questionnaire covering
demographics, health service use, working conditions,
violence, sexual and drug risk practices was administered.
Participants received $25 remuneration for their time and
expertise. Ethical approval for this research was received
from the UBC/Providence Health Ethics Review Board.
Statistical Analyses
Given our interest in lifetime pregnancy, our analyses were
restricted to responses of women of reproductive age (18-
49 years) who provided a valid response to “have you ever
been pregnant”. In total, 211 women met the above cri-
teria and were included in the analyses. For our analyses
of contraceptive usage, the entire sample of 211 women
was used, as contraceptive usage is a relevant measure for
all FSWs in our sample. For our analyses of pregnancy
outcomes (such as adoption, custody, apprehensions and
abortions), we restricted our sample to the 176 women
who reported prior pregnancy. We excluded women who
had never been pregnant as they were not as risk for these
outcomes.
Outcomes of interest
The following pregnancy outcomes were analyzed: preva-
lence of lifetime pregnancies; prevalence of abortion (a
proxy of unwanted pregnancy); and miscarriage. Other
pregnancy outcomes measured included adoption, child
apprehension (defined as the removal of a child from his/
her mother’s custody by child protection services), has at
least one child in her custody, and at least one child is in
custody of family members. The analysis also examined
the use of various types of contraceptives during the pre-
vious 6 months, including one or more of the following:
barrier contraceptives only (male/female condom use);
intrauterine device (IUD); hormonal contraceptives (birth
control pill, Depo-Provera, Norplant); and, permanent
contraceptives (tubal ligation, hysterectomy). We also
accounted for FSWs’ age (measured as a continuous vari-
able), ethnicity, current drug use (any use of cocaine, crack
cocaine, crystal methamphetamine), their exposure to
‘social’ factors (e.g., “having a partner who scores drugs for
you”; having a regular partner that supports you finan-
cially). In bivariate analysis, associations between indivi-
dual- and interpersonal- level variables and high number
of lifetime pregnancies were examined. Higher number of
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lifetime pregnancies was defined as 5+ (operationalized as
greater than the mean number of 4 pregnancies, versus
less than the mean). Pearson chi-squared test was used to
compare dichotomous, categorical variables and one-way
analysis of variance (ANOVA) was used for comparison of
continuous variables. P-values were generated using the
Fisher’s test of exact probability when one or more obser-
vations was less than or equal to five. We stratified preg-
nancy outcomes and contraceptive use by high (5+) versus
low number of lifetime pregnancies. Variables with p
values of < 0.1 were considered statistically significant and
entered into a multivariable model. Variables were consid-
ered significant in multivariable analyses with an alpha
cut-off of p < 0.05.
Results
Of the 211 women eligible for this study, 176 (84%)
women reported ever being pregnant. The median age of
women reporting 5+ pregnancies was 38 years old [inter-
quartile range (IQR): 25.0-39.0] compared to 34 years
[IQR: 25.0-39.0] among women reporting 4 or fewer prior
pregnancies. The median age of first sex work was
17 years of age [IQR:15-25]. Forty-five percent were Cau-
casian and 47% were of Aboriginal ancestry. Forty-seven
(22%) reported being HIV positive, and 33(16%) were HIV
positive, and taking Highly Active Antiretroviral Therapy
(HAART). Approximately half (49%) of the women in our
sample had non-commercial, intimate partners within the
last 6 months of the interview.
Drug use was prevalent among our sample, with 103
(48.8%) having reported using heroin, 71 (33.7%) who
used cocaine and 53 (25.1%) having reported intensive
crack use (> 10 rocks per day) 6 months prior to the inter-
view. The median age for initiation of injection drug use
was 17.5 years [IQR = 15-23], and the median age of crack
cocaine use was 20 years [IQR = 16-29.8].
Pregnancy and child outcomes
The mean number of lifetime pregnancies for the entire
sample (n = 211) was 4, with a median of 3 [IQR = 2-5].
Among FSWs who reported a prior pregnancy (n = 176),
the median age of participants having 5 or more lifetime
pregnancies was 38 years, compared to 34 years among
women who reported having 4 or less pregnancies. The
pregnancy outcomes for the 176 FSWs who reported ever
being pregnant are reported in Table 1. Among FSWs
who reported at least one prior pregnancy, forty-five per-
cent reported a previous miscarriage (median = 1, IQR: 1-
3) and 43% reported having a previous abortion (median =
1, IQR: 1-3). The proportion of women who reported hav-
ing a prior miscarriage or induced abortion among the
entire sample (n = 211) was 37% and 36% respectively.
Thirty-two percent of women had one or more of their
children apprehended by Child Welfare Services (median
= 2, IQR: 1-4), while 20% currently had one or more of
their children living with them (median = 2, IQR: 1-3).
Twenty-eight percent of respondents said that they had
one or more of their children being cared for by the child’s
father or another family member.
The median age of initiation into sex work was higher
among women who had five or more lifetime pregnancies
(median = 18;[IQR = 14-22]) compared to women who
had four or less lifetime pregnancies (median = 17; [IQR =
14-25]), though they were not significantly different (p =
0.92). Participants who had five or more prior pregnancies
had a higher number (median = 7) of clients per week,
compared to women who had four or less pregnancies
(median = 5).
Birth control practices
While consistent condom use by clients in our sample have
previously been found to be high(72%) [21], only 14% of
the 211 women included in our analysis reported relying
on condoms alone as a method of birth control. There
were no reports of female condom use in this sample. Nine
percent reported having used injectable hormones (e.g.,
Depo-provera) and 1% reported that they had used the
birth control pill. The median age of FSWs using any type
of hormonal contraceptives (birth control pill, Depo-
Provera, Norplant, injectable hormones) was 33 years
[IQR:25-37]. Intrauterine devices (IUDs) were only
reported by 1% of the women interviewed. Permanent con-
traceptives, including tubal ligation (16.6%) and hysterect-
omy (7.1%) were more common, though primarily among
older FSWs (Median = 41 years; [IQR:36-45]) (Table 2).
The median age among FSWs who did not use permanent
contraceptives was 33.0 [IQR:25.0-38.0]. Older age(age was
measured as a continuous variable), was significantly asso-
ciated with permanent contraceptive use (p < 0.001).
In bivariate analysis, FSWs who reported tubal ligation
had 2.5 greater odds of having a higher number of preg-
nancies (OR = 2.49; [95%CI = 1.14-5.45]). Similarly,
FSWs who reported using permanent contraceptives
(e.g., tubal ligation and hysterectomy) had 2.76 increased
odds of having five or more pregnancies (OR = 2.76;
[95%CI = 1.36-5.59]) compared to those who did not
use permanent contraceptives. Alternatively, female-con-
trolled contraceptives were not significantly associated
with having five or more prior pregnancies (OR = 1.62;
[95%CI = 0.86-3.03]). Individual-level drug risks and
interpersonal risk factors for pregnancy (e.g., economic
dependence on one’s partner or having a partner who
procures drugs) were not significantly associated with
having five or more prior pregnancies (Table 3).
Discussion
Among this cohort of FSWs, we found a high prevalence
of lifetime pregnancy, abortion and child apprehension,
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and low utilization of hormonal and insertive barrier con-
traceptives. On average, the women in this study reported
four pregnancies during their lifetime, which is nearly
three times the fertility rate of the general Canadian
population [22].
Among our entire sample of 211 FSWs, 76 (36%) abor-
tions were reported (median of 1, [IQR:1-3]). The self-
reported prevalence of abortions among our cohort
suggests a much higher level of unintended/unwanted
pregnancy compared to the general Canadian population;
the Canadian induced abortion rate is 14.1 per 1,000
women aged 15-44 [23]. Despite the lack of data on abor-
tions among drug-using FSWs in resource rich countries, a
few studies in low and middle-income countries have also
reported high rates of abortion among FSWs [2,24]. For
example, a study in Colombia found that 53% of FSWs
interviewed reported having ever had an abortion [24].
Results from a Kenyan survey revealed an 86% prevalence
of lifetime abortion among FSWs, with 50% of respondents
reported having more than one [25]. Abortion data
amongst the women enrolled our study are comparable to
those in low-resource settings and suggest that despite
legalized abortion and universal health care access in
Canada, many women, particularly marginalized women,
could benefit greatly from improved uptake of effective
contraception and improved access to reproductive and
sexual health care, including abortion services. Since our
study does not capture abortions post-interview, our find-
ings likely underestimate the true rate of lifetime abortions
among FSWs. Additionally, though abortion rates can be
used as a proxy for unwanted pregnancy, our findings
likely underestimate the true rate, since access to abortion
services may be limited among this population.
While evidence of female-controlled contraception
among FSWs in our setting is scant, the limited use of
contraceptives in our study is comparable to findings in
resource-poor settings [1,2,26], and may suggest low
access to female-controlled contraceptives and reproduc-
tive health services in this setting [27]. Other studies in
our setting have found low utilization of health care ser-
vices in general, due to the marginalization of FSWs and
drug users, and their reluctance to use health and social
services [27,28]. Avoidance of police and individual zon-
ing restrictions (resulting from previous drug or solicita-
tion charges) restrict FSWs’ access to health services [29].
The high rate of child apprehension observed in our sam-
ple may further act as a barrier to seeking health care and
social services [14]. Such policies that restrict access to
health and social services can deny FSWs of enabling
environments necessary to exercise their reproductive
rights. Low access to reproductive health and mothering
services (including antenatal care) may be of concern,
considering the high rates of pregnancy among FSWs in
our study. Contextual factors, such as poverty and
Table 2 Contraceptive usage among 211 street-based
Female Sex Workers (FSWs) who use drugs
Barrier Contraceptive n (%)
Female condom 0 (0.0)
Condom only (for birth control) 30(14.2)
Condoms only with clients 139 (65.8)
Female-controlled Contraceptives (excluding condoms) 64 (30.3)
Hormonal Contraceptive
Oral contraceptive pill 2 (1.0)
Intrauterine device (IUD) 3 (1.4)
Depo-provera/Injection 18 (8.5)
Permanent contraceptive
Tubal ligation (sterilization) 35 (16.6)
Hysterectomy 15 (7.1)
Table 1 Pregnancy outcomes among Female Sex workers (FSWs) who use drugs and reported at least one prior
pregnancy
Pregnancy history n = 176
Median, IQR
Median number of pregnancies (entire sample, n = 211) 3 (2-5)








Child Apprehension 56 (32)
2 (1-4)
Currently supporting a child 35 (20)
2 (1-3)
Child in custody of family/father 49 (28)
2 (1-2)
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Table 3 Individual- and interpersonal- level factors associated with greater number of pregnancies (5+) among street-
based Female Sex Workers (FSWs) who reported prior pregnancy (n = 176), with crude Odds Ratios, 95% Confidence
intervals (95% CI) and p-values
5+ pregnancies
n (%)
Odds Ratio (95% CI) p - value
Demographic Characteristics
Aboriginal
yes 42 (50.0) 1.49 (0.8-207) 0.19
other 42 (50.0) (ref)
Caucasian
yes 35 (41.7) 0.75 (0.4-1.4) 0.33
no 49 (58.3) (ref)
Contraceptive usage
Condoms only for birth control*
yes 14 (17.9) 1.39 (0.6-3.2) 0.45
no 64 (82.1) (ref)
Female Controlled Contraceptives *




yes 30 (38.0) 2.76 (1.4-5.6) < 0.01
no (ref)
Hysterectomy*
yes 8 (10.1) 2.37 (0.7-8.2) 0.16
no (ref)
Tubal Ligation*
yes 22 (28.2) 2.49 (1.1- 5.5) 0.02
no 56 (71.79) (ref)
Intrauterine Device (IUD)*
yes 0.0 (0.0) - 0.25
no (ref)
Hormonal Contraceptives*
yes 6 (7.7) 0.44 (0.2-1.2) 0.10
no (ref)
Birth Control Pills*
yes 0 (0.0) - 0.50
no 78 (100.0) (ref)
Depo-Provera*
yes 6 (7.7) 0.73 (0.3-2.2) 0.60
no (ref)
Individual Level- Drug Use
Cocaine†
yes 29 (34.5) 1.04 (0.6-1.9) 0.91
no (ref)
Heroin†
yes 37 (44.0) 0.94 (0.5-1.7) 0.83
no (ref)
Crystal Methamphetamine†
yes 6 (7.1) 0.57 (0.2-1.6) 0.28
no (ref)
Crack cocaine†
yes 23 (27.4) 1.32 (0.6-2.2) 0.72
no (ref)
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homelessness, may reduce FSWs’ ability to travel to
clinics [19], or purchase hormonal contraceptives. More-
over, the instability arising from homelessness and illicit
drug use may not be conducive to hormonal contracep-
tives such as the birth-control pill, which require routine
and strict adherence, and annual or semi-annual pre-
scription renewals. Homelessness has been associated
with decreased access to health care services [30], and
may also limit access to contraceptives. Illicit drug use
may further exacerbate barriers to accessing contracep-
tives [24], although we found that illicit drug use and
economic dependence on one’s partner were not signifi-
cantly associated with higher number of pregnancies.
Additionally, perceptions of negative side effects (e.g.,
physical and emotional side effects; long-term health
effects) of hormonal contraceptives may also contribute
to their low uptake [31]. Additional studies are needed to
elucidate the reasons for low use of hormonal and inser-
tive contraceptives among FSWs.
The higher rate of condom use compared to hormonal
contraceptives, particularly among younger FSWs, may
reflect their knowledge of condoms’ dual role in preg-
nancy and STI/HIV prevention. Low or no-cost condoms
and their widespread availability also may contribute to
the relatively higher use of condoms compared to other
forms of contraceptives. Additionally, we found the rate
of condom use (primarily by intimate/regular partners)
to be much lower than the reported rate of consistent
condom use by FSWs’ clients from a previous study in
our setting (72%) [21]. The low rates of condom use by
intimate partners point to the need for dual protection
from STIs/HIV and unwanted pregnancies. Long-lasting,
female-controlled contraception methods, such as inject-
able hormones, may be effective in reducing unintended
pregnancy. Permanent contraceptives usage was high
among our sample, particularly tubal ligation and hyster-
ectomy. The hysterectomy rate among our sample is
exceptionally high when compared to the Canadian rate
of 338 per 100,000 population [32]. The factors
contributing to this prevalence in our study are unclear
and warrant further attention.
This study has a number of limitations. The findings
from this study may not be generalizable to FSWs working
in other venues, such as bars, massage parlours and/or
escort agencies. Given the sensitive nature of the topic,
and our reliance on self-report data, the responses
obtained in this study may be subject to social desirability
bias. However, previous studies suggest that sex workers
and drug users provide truthful accounts of their sex and
drug use activities when questioned in a non-threatening
environment [33]. Additionally, our study may underesti-
mate the true rate of lifetime pregnancy and abortion
among FSWs, as pregnancies post-interview are not cap-
tured. In the absence of data about pregnancy intention/
desires, we used abortion rates as a proxy for unwanted
pregnancy, which may limit our estimation of the true rate
of unwanted pregnancy. However, induced abortion has
been used as a proxy for unwanted pregnancy in other stu-
dies [34]. Finally, our small sample size (particularly our
sample restricted to FSWs who had ever been pregnant)
may have limited our statistical power to detect associa-
tions with high pregnancy levels.
Conclusions
The high levels of unwanted pregnancy and underutiliza-
tion of effective contraception suggests that FSWs who
use drugs may not have access to knowledge or resources,
such as contraceptives or reproductive health services, that
allow them to have full control over their reproductive
health. It is imperative to develop targeted services for
FSWs that extend beyond HIV/STI prevention and com-
prehensively address reproductive health needs. The core
principles of women-centred care, which emphasize
women’s autonomy, empowerment, safety, diversity and
complexity as well the importance of social context in
shaping reproductive health [35], need to be considered in
order to better attend to the specific reproductive health
needs of FSWs. Efforts to improve access and utilization
Table 3 Individual- and interpersonal- level factors associated with greater number of pregnancies (5+) among street-
based Female Sex Workers (FSWs) who reported prior pregnancy (n = 176), with crude Odds Ratios, 95% Confidence
intervals (95% CI) and p-values (Continued)
Methadone†
yes 18 (21.4) 0.92 (0.5-1.9) 0.82
no (ref)
Partner procures drugs
yes 23 (27.4) 1.13 (0.6-2.2) 0.72
no (ref)
Economic dependence on partner
yes 23 (27.4) 0.96 (0.5-1.9) 0.90
no (ref)
* Currently Using † Used within the last six month
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of reproductive health services amongst this population
also need to address other barriers, including the fear of
child apprehension when help-seeking, particularly during
pre- and post-natal periods. Comprehensive outreach
services that include family planning and reproductive
health services may hold promise for better serving this
population [21,36].
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